Development of a cell-based screening method for compounds that inhibit or are transported by large neutral amino acid transporter 1, a key transporter at the blood-brain barrier.
Large neutral amino acid transporter 1 (LAT1) transports neutral amino acids with aromatic or branched side chains as well as their derivatives or prodrugs. Because the transporter is highly expressed at the blood-brain barrier and in some tumor cells, it is a potential target to treat brain disease and cancer. Therefore, it is essential to develop a method to screen for LAT1 inhibitors or for therapeutic compounds that it can transport. In this study, one such method was developed that combines an in vitro cell-based assay with high-throughput ultra-performance liquid chromatography triple quadrupole mass spectrometry (UPLC-QQQ-MS). Using this method, candidate compounds could be tested for the ability to inhibit or to compete with uptake of gabapentin, an LAT1 substrate, in HT-29 cells, which abundantly express the transporter. Gabapentin uptake is measured by mass spectrometry, which requires as little as 6min/sample and will enable analysis of large numbers of samples. We anticipate that the method will be useful to identify LAT1 inhibitors or substrates without the need for animals or radioactive labeling.